The results obtained i n a multiphotonic excitation o f xenon near the 6s111/21, state b y a tunable pulsed dye laser are presented. A t low pressure the l p l resonnant state o f xenon is created b y 3-photon resonnant absorption. When the pressur e increases, the excitation spectra widen and s h i f t towards shorter wavelengths. We explain this phenomenon b y an excitation o f the Xeq molecules i n the ground state O' g towards molecular excited state correlated to l p l state. A spect r a l analysis showed the presence in the luminescence o f the f i r s t and second continuum o f xenon. We demonstrated that the third-harmonic generation o f the incident laser beam intervenes in the excitation process. This radiation was detected and his pressurg: dependance studied. The phase matching parameter Cxe and the nonlinear susceptibility were measured.
Experimental Set-up :
It has been described i n previous paper (1,2). The excitation is achievied b y a tunable laser pulsed beam (50 Hz). The dye used i n the present experiment is the B.B.Q. centered a t 388 nm. The energy of the laser pulses can be adjusted between 10 and 80 pJ. The bandwith o f the beam is about 0.8 cm-l a t 388 nm. This beam is focused i n the gaz b y a 40 mm focal length lens. The luminescence is observed b y a extremely solar blind P.M. set t o detect single photon i n a lateral direction t o the incident laser beam. The t h i r d harmonic generation is detected i n the frontal observation.
Lateral observation-Excitation and Emission Spectra :
A t low pressure ( p x e < l t o r r ) excitation spectra are v e r y narrow and center e d on the wavelength(hlr=388.7 nm) corresponding t o the 3-photon resonnant excited lPl state (figure 1). When the pressure increases the excitation spectra widen and shift towards shorter wavelengths. Some failures appear i n the excitation spect r a (filtered a t 129 ; 145 and 168 nm) a t several reproductible incident beam wave The temporal analysis o f the 145 and 170 nm emissions shows the participation of the 6s 11 11212 ( 3~2 ) metastable state to the creation o f the molecular state responsible o f the second continuum emission.
Third-harmonic generation : (T. H.G.) .
When a laser beam is focused i n a gaz with a wavelength X i , the third-harmonic generation &3=A 113) i n the range o f the negative phase mismatch ( A k<O) is possible. The power o f t h i s VUV radiation generated is, s t a r t i n g from the expression o f Ward and New (7) I n the present ex eriment A k is negative i n the blue side o f the resonnance line a t 129.6 nm (lP1-fSq transition). We have found b y a calculation that the non-linear process is poss~ble between 126.6 and 129.6 nm b y application o f the Sellmeir formula. We verified i n the frontal direction the presence o f t h i s VUV tunable radiation. The VUV intensity is, l i k e the luminescence, linear w i t h the cube 732 jcx, (.\,I; (129.10 nm) versus Xenon
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pressure.
'~i g u r e 4 -Theoretical and experimental variation o f C x e with VUV Wavelength. o f t h e i n c i d e n t laser beam energy. His b a n d w i t h i s v e r y narrow, less t h a n 1 0 -~n m .
T h e p r e s s u r e dependance o f t h e T.H.G. i n t e n s i t y , f o r a laser excitation wavelength, presents a maximum s i t u a t e d a t t h e optimal p r e s s u r e ( f i u r e 3). T h e experimental p o i n t s a r e s u i t e d by t h e theoretical low g i v e n b y t h e P a W ) e x p r e s s i o n :
T h e full c u r v e o f t h i s f i g u r e i s i n good agreement w i t h experimental points. From t h e determination o f t h e optimal p r e s s u r e (bA k =-4) we f o u n d t h e phase matc h i n g parameter C x e = A k / N . T h e f i g u r e 4 represents theoretical v a r i a t i o n a n d experimental r e s u l t s o f C x e v e r s u s VUV wavelength radiation. T h e desagreement in t h e wavelength r a n g e u n d e r 128.8 nm is p r o b a b l y d u e t o a reabsorption o f t h e VUV radiation when t h e p r e s s u r e increases ans by t h e i n t e r v e n t i o n o f molecules i n t h e g r o u n d state whose population augments linear w i t h t h e square o f t h e p r e s s u r e . T h e experimental determination o f x f 3 )has been possible b y application o f P (~ ) expression. In table 1, we r e p p o r t several values o f x ( 3 f o r d i f f e r e n t wavelengths. Absolute e r r o r is about 100 % b u t t h e v a r i a t i o n w i t h t h e wavelength i s sig n i f i c a n t . T h e measurements o f t h e t h i r d -o r d e r non-linear s u s c e p t i b i l i t y o f Xenon in t h i s r a n g e a r e n o t f r e q u e n t . Table 1 - 6~. Sadeghi a n d J. Sabbagh, Phys. Rev. A.16, 6, (1977) .
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